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TITLE: Shaped Pulse Optimization of Ultrafast X-ray
Generation

During the past decade, there has been arevolution in the field of ultrafast science. Visible light
pulses of only a few optical cycles in duration can now be generated from a ssimple laser, and
their shape in time can be manipulated using new optical waveform generators. Using adaptive
feedback control algorithms, we can teach a laser to generate an optimally shaped waveform to
enhance a quantum process. This alows us for example to control the response of an atom to
light by shaping the wavefunction of the radiating electron. Feedback control of quantum
systems can selectively channel laser energy into a specific x-ray wavelength [1,2], or selectively
excite or supress particular vibrations in molecules. Use of ultrafast soft-x-ray pulses to directly
observe surface chemistry will also be discussed.

[1] Nature 406, 164-166, 2000.
[2] Physics Today, Search and Discovery, September 2000.
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